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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain the amplification of signals so 
that these signals can reach a reception station at a power level enough 
for properly receiving a message sent while covering all the prescribed 
distance by attenuating optical signals transmitted by an optical fiber 
during transmission. 

SOLUTION: A bidirectional optical amplifier 6 is provided with a 
unidirectional optical amplifier unit having one amplification wavelength 
band, two input/ output ports corresponding to two optical signals at 
least while having opposite propagation directions and mutually different 
1st and 2nd wavelengths included in the amplification wavelength band, 
and two 1st and 2nd wavelength selective photocouplers respectively 
having 1st and 2nd wavelength pass bands including 1st and 2nd 
wavelengths which are not mutually overlapped. Next, the amplification 
unit is connected between two opposite side nodes of light bridge 
circuit, the 1 st and 2nd selective photocouplers exist at the node of 
bridge circuit, and the 1st and 2nd selective photocouplers are arranged 
symmetrically to the amplification unit and the input/output ports for 
optical signals. 
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1533 nm) s«poi/— ysima***, j&m 
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rata&tt 4 ©A*/^3t en*. 

[0 0 2 5] 2O0»ftA l< A,*»Ri;7r-fArtTr— 

tfJKlHl* 5 ©iflBBfcgsttsn*. 
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X (SI) &&SV>tt£-ftffi& (dispersion 
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j* - h ;i/©SS Itfc 19 #-5. 
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•So 
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[0036] tm&\zb* u— fx • ^*>*;p©fF* 

ESS (admitting circuit) 12 £ A° 
[0 0 3 7] mils-' *f -15*^1 lte, 

■£*f. 10 
[0 0 3 8] laliSl 5ttl^— !f 1 3©tta«**ttKL/ 

[0 0 3 9] tmaSoaSlO-f >^-7x-^S«3.= «; 

e - e M-cmm\fr x^mx$> 

[0 0 4 0] *sv»tt*fc. if jHm$l 1 A, IB 
«, DFB 1 5 3 3nm^il)!l 5 5 6 nmOlz-f^ 

V». aTfciB^SeStSUfcfcfc^Ttt, PHIL 
IPS NEDERLAND BV (t7>^IGra 
venhage 2500 BV) K«fc?) rffH63ft-5*S 

^gsDHtf^ sLx- 1/1 6\z&mmtmz 

ffiii^n^2. 5Gf-v h/#-ClE^P$n^>DFB 
1 5 3 3-nmI/— ANRITSU CORP 
(B*B*]SCiHiK5-l 0-2 7) (Ci: DMifi3ft5 
g^ffl^-f ^©DFB 1 5 5 6 -nmk— 

[0 0 4 1] 01li*iV>T, Zf-7>?3W, S^Stl-S 30 

stmmA. i BtckD^^nfcm^ 
[0042] *fgen©se*j©fc©. sfcjfciciB^fcJBjfc 

X-hrtV—: - 5 75S+2 dBrn 

tH2>A"7 — : 13d Bm 40 

EMtMfcS: 1530~1560nm 

mWfc^TMZ. tb®Ad^A^Bftgi^TPA/E- 1 

2T&&. 

[0 0 4 3] 8ftiB£-«g4tt. #*fc*ift*©2o©3te« 
^&io©W*7r-f 7Vs2£t), lowA^r-TAMc 

2 ^ ©* m # 7 r -f /^n?n» w- -s & © ©*«ij«» 

(c 2 o©#rS]^©{i^©#«t£: nJtuc-rsfeje>©ffl5a^ 
««*»"3ct«*s*sn*. so 
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[0 0 4 4] &&*§£-gg (selective cou 
pier) 2 1, 2 211 m 3 ©AfcfiMaK^cSftS^ 

101. 102, 103. 1 0 4-c , §8BiJ£ft4 0©ftT 
i'-bX • -t©«fW«»KjSKtt©R» 
gS 1 0 5 C©R»»3lftte3l^t:#«aiftffi 

*©*n<. *fcs»i^Ka:?if«i»*B*©ai<*»u, 
a&& piobk b*»t>j»9E#«^©at[ft©ffl^*s»-r s 

fc»©%>©Tr*«. K3K 1 0 5©a&ffttrt© 

&fiA,©aR«i^«©7r-f/ii o uc^-r-&A^m 

C, ^,§§1177^^1 0 4i^7 3'1'A , l 0 2^v£ 
j££ft. SSV^ttM^WtC^T-fA* 1 0 3A^7r-fM 
10 1A, $fe77-YA10 2A^77-f/nO4Ag 
i££ft3o »IHWK, ^©^^^©ifcSA, ©7 

r-fAi o i iztt?z>Atimm$y r-i /u 04^^ 
£n. ra^sc A r i§U77-f/no2*^77-fM 

10 3^jt*, *HfcWKi:7r'f A*l 0 4*677-f/n 

0 1\ ifc77-f/U0 3A^77'fA10 2'\I 

tr. 

[0 0 4 5] 0 3©BIC^V^T, «Tfca«ttK*W* 

1 o 5©a»af*ti,T, **Mttsi:j£ftbTi«tt 
^«©aia#«tbT, &fi*taftttK*f£x 1 05$ 

^•T*eSl^f©S/h«*StSt'ifi<^oS/h«Stcin]^. 
T0.5dBckOA€r< ftV^ttXA^ffK-rsmt^S 

ns. c©aiSff«t©4B». K3©B«cr-o. 5dB 

BWJ 

[0 0 4 6] WIU^feTr. WTtCfcV^T, jg^ttSWS 
Si 0 5©K«f«tl/T. **V»«Hfc:J§«L-T»S? 
*^»oS»»*ibT, «S**Sltf^©«/hi*Sfee 

tcis< > *»"3a*?ttK»Hjni 0 5\z£z>fcmm\z. m 
'brnmiztiux-T 0 . 5 dB£9*€K&v>««ai*#f&-r 

[0 0 4 7] fflrSHS^«g-&S«, tOij|t«0'>S< 
t*>-«*J:rWE-©RJt#«©^»:< t"b— «3ft»2*|^l 
ttft*«S6©J««#*i*jK^F£ti*J:'5lc, ftv^ttft 

a , * =tcXA, d«wisa®»«*i«J:atsit*«rt iz^n? 
n$£tiz>£?\zmy{t<ntz. 

[0 0 4 8] 4^©7m • yy^/^Z-D^xm^tz 

**, ±EM»»=a-s-r 401 cm>l 

-feX • 77-Y A*©*.SrWT-5. 

[0 0 4 9] WtlT, 818&iM#ii|g-&&tt, 
H*>^ U^WN epean, Heston Driv 
e©JDS F I TELaKiOHTBRSns^JWWD 
15 15AY-A3T?;bf3, 30©7£7-fe 
7-77^/^1 0 1, 1 0 2. 1 0 3**^t6.nfcPt— 
©*»T?B 3 ©AKWUT«9!LfcfEi£i*tj6-r*. 

[0 0 5 0] SIT^X^^ h;U««*-^*«H4©A 
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*5<fctfig 4 ©B irBSiSftTV^. 

[0 0 5 1] ^n5*-yH ^©£1177:7 yf A (o 
utput fiber) *-C©e»«frK:»#?l&£«© 
0r#©7r-fA*^A^$n-5«#C«fcO, WD 1 5 1 5 

AY-A3 0^b^ftrjtiibfcMg*^-r. *-^4A 
77-f/U02tl0 3fl©ei<|§C9l^t 
MgU 1 5 3 3 nmCt't©^ 1 0 nmOf«l:^ 

n%>$L&\ztt-rz>mm&ttm (>2 0dB) t, 154 

0. 5dB) fcSr^-T. 7 3-fA'10 1tl0 3P B 1©e 10 

*HfclHn?«&t). 1 5 3 3 nm£<f'i>£-r-5iftl 0 nm© 

7dB) t, 1 5 4 3 nm«t 0^:^^&filr*f-r-5>fig 
(>2 0 dB) ££^-r. 

[0 0 5 2] ±fS ; E^;K^ig^^-S§©*-&» itefc«J£ 
bfcffiia««CDi|itt*fJ 1 0 nmT*§. 

[0 0 5 3] 0 3OBtrllLTfSjtLT, a&*S-&g§© 
- 2 0 d B fc43ttSaiI#W£ UT. 

g«P*fc*/h«£K:jn*.T2 0 dBJ;t3^C#<^ViMS 20 

icarr -a £ . 

[0 0 5 4] -^©ftfrtK -2 0 dB(r*5^^>vl©a® 
UfEHI (0 3©Blr*5^^> T-2 0dB BWJ ) te± 
t2 ; ExJl'©aS?iS-&S§T«ii!«3 2 0 nmT«5. 

[0055] -20dB 

(FOM) H, ±l2^5*JK0atRe^«O»&tt»0. 
5T$>^>. 

[0 0 5 6] 0 5£B5l;*ft5©«U Electron 
ics L e t t e r s fC^tt-SS. Se ikai§«) 30 

ifBSg©0-t?afe-5. ^©E«. i©ifex©K id->e>sce>n 
[0057] icgiij, 1 •z&mjjfa&ytmmz-- v 

hEDFA, 4 00«ffiWUCI8««WSCl. WSC 
8, WSC9, WS C 2fe«t0t2O©^n^^3' 1 0 
6 » 10 7 Sr-g-tf . 

[0 0 5 8] WEIftXOHfc*anfciB«a=y hED 
FAlt I SOT^^n^2gOI^h , '7A 

-Z\ i -72ntc7r'frtfrt>fcK). SfS 1 ©ftT-f 7 40 
^ a* 2 g©x;w h* •> AT h* - 72 tltz 7 T -f A* m Klf A 

[0059] &saftfti@£igH:. wiaaftxc*^T^ 

<yjDS 1 5 3 5 (WSC1. WSC2) ^3=fcrj^ J D 
S 1 5 5 0 (WSC 8, WSC 9) £ LTHUMSft*. 

[0060] ^©fftxtc^n^, 2-o<D$"(7°mz®.m 

[0 0 6 1] a#5»^»WSCtt, 1. 5 3 3«m*i 
tfl. 5 5 0 /im©iE«Kl*W-*«SA.*J:«A b K* 50 
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[0062] 3^^ 1 0 6, 10 7IWl:$ift*tb 
TMW]Sni««lHl»tt, »iRI6-&SWSC©W3:fc«fcD 

[0 0 6 3] ±BHXtt, 4^>©rfTI£Sn-S> (ttSfcJ* 
*«, 3 0 dB<t 0 *V>ffl#©»^«|IH»at»#18£*fc 

1. 5 5 jLtm-eWA^^KfciJft^ J DS 1 5 3 5^-f 
TOF lMtfTOF 2O«ffl4^ltLT*0. MIS? 

>rJi^#»&*s^swscTr«*3ft*fcs«, ->x^ 

[0 0 6 4] a*K3ft«tt*X&«SK3£Jft&ttc!>&ft] 

[0 0 6 5] 0 6 lC^$tl«)*^t'feViT6t?^:#:6<3lC 
jfc£*l-5g@tt. mSA»CJ;t9SI^$nfclo©^t 

[0 0 6 6] dtltt, JWTlCtfr^.g, 2 OT^tlSl^ 
©*77fSH§ti1@n.-.y hi, 2"3©»[fijBiR3tlS-&«2 
1, 2 2t, 2-Q©3rtn^^^ 1 0 6> 107i, Std 
MT^r-f AgB#2 3, 2 9£Sr^. 

[0 0 6 7] 0 6 lC^$n^>J;p{C, 10 6 

aftjs#«2 i©7r-fAi 0 nc&g^ns. a 
2 1077^/n 0 2 £mnm&m2 2077 

-fAl 0 2T$<D&m\t7T-in2 3lrJ;0fr^n, a#? 
*g-&g§2 l©7T-fAl 0 4£S*?i(g-e-Sg2 2©77>f 
Al 0 4ffl©8Ili7r-f A2 9 ICtoTftrfrnS. ¥ 
*l«ltt*«a=yH2 0H. a^-a-ii2 l©7r-fA 

io3i« a^-^g§2 2©7r-f;n 0 im\z&wtz 
a#?^s§2 2^jitr^f6n?*^«t5«c-r-5. s&ic, 

10 711 a^«g"&8§2 2©77</U 0 3\Z 

[0 0 6 8] JH^f5H£i««3.r:y t-2 0(l -^©ffifflft 
T 2 ^ftttftSIMBIg 6 ©Pt£ffl»C43tf •SSfrffMSfi A, *5 

ffi« O L A/ E - M W-CttJSA*<rfr{E-r* ©T&-5. 
[0 0 6 9] a#tfe*§3-8§2 1, 2 2H 0 3©AtC|^ 
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[0070] mmmR^mt, t<Dm.mmm<D^u< 
Co o 7 1 ] mw£mw.i£&mt, m^a, ft\z&^rc 

JDS F I TELJCiDMifi^n-S^^WD 1 5 5 

1 5 1 5 AY-A3CD#n£ ; tx;l'T&£;^ 4~D<D7t> 10 
t7-7r-f/n 0 1, 1 0 2. 1 0 3. 1 0 

&ftTV>3. 77<A1 0 1 t 1 0 4ffi, ^O^x-f 
Al 0 2i77-fA'l 0 3ffl<Dmm-?Z>XHr h)lM.m 

mmz, 7 7-fA'l 0 1 t 1 0 3ffl*<tl/7r 
-fAl 0 2 i: 1 0 4m<D7.H7 h^ttS^-^B, i4 

^tfJH^LTfc, ffifgffg: (FOM) «*<J0. 5© 

[0 0 7 2] Jt3^^1 0 6, 1 0 7H B^m^-M 20 
IH&FtIjM atsuhidai 2 9 6-l©SEIKO 
N GIKENCiDfil^n^y'J-XSPCTi 

[0 0 7 3] i6l;J:nil ji^^2 l©*-3\ 7 
^-fex • 77-f; 1 ! l o l icttT-SSi&A, coA^fi^ 

m^^m^<ti±-r\zmmLxy7-(^i 0 3*^m 
7 7^/u o i \ztt-rzmti\zmzn. 7r-fAio2 

lC^-rSA*(a^A : «Slt^nT7 5'-1-7^1 0 3lC*f 

•rsaj^icitsn-g.. mm\z, »&ig-&s&2 2©^ 30 

te> T^-feX • 77-f Al 0 1 IC^rr^ifcSA, 



14 



^{tirr tciiilLT 7 r-f a*i 0 3 frettiT 
A,«#«£fcf£*XT:7y-fm 0 4«cM-r^tB^'Njll 

e>n> 7 7-f/u 0 3izMTz>*zAtimmzK%i2n 
T7r-f a*i 0 2ic*r-rsm^^M5n-5. a^T, n 

*^1 0 7£®3fcjt^£©A,{f^«2[Hl©£tt 
(22*^2 itt43tt&) £§It, #*fBittJ#1iia- 
y h 2 0\ZiS^rmm^tl, 1 0 6frZtiiZ>M 

fcSd 2 dJOR&f (2 2*5^^2 l\Z#nz>) 

^-©f^fct), n^^^ 1 0 6 &mZ>fcxk1&fr<b<D\ 

^^trs^^-§§2 2*iioTej£sns. 
[0074] m-?T. mmmmiz, ^~rn<Dj3fa\z&v 
-5 2~D<DWLg-v>m^$:mmzmm?z> z. £tmm-v$> 

[0075] m&.&'etmz. ^<Dfcmmz&w.wmy 

(^4©B{c*sn«>in#) tvxmmv, z\n\z 
=t d a, t a , ffl©^fiir*3tt^» g ^ 

SCiJtl (spontaneous emiss ion) £: 

*7^W (0 4 ©A) ibTfiLT, &mMtii&M 

[0 0 7 6] _kfE©2:frftttfttg1fg§6£, 77^5 
<D&*\Z$>\1fZ>2 &. 7 dB©MKJCJ:>3j|im^l A*« 
1 5 3 3 nmTKjf^b. 1 BWl 5 5 6 nmTWj 

1 t^bfcSlcJ:-5^^lc#A'r«.ca:»cJ: 
oT, BICil/fcftil, II, III, IV, V, VI(C*3 

[0 0 7 7] 



ft® 
i 

n 
in 

IV 
V 
VI 



A"7— (dBm) 
A, = 1 5 3 3nm A,= 1 5 5 6 nm 



+ 11 
- 1 5. 
+ 7. 



7 
7 



- 1 
-2 



- 1 9 
+ 7. 

- 1 5. 
+ 11 



te> «fiA,*3j;aCA,^n^nsit*3J;^ji^^(r 

# * A , *5 =t DC A , «^ 1 1^ B# It S*f tt 

&&J;5l;:iM&$n;fcmS#Ofci&£-§§2 1 ' . 2 2' 

(D&miz^v^&ffitfi&feiET&ztiz^-DT. mt,. 

z>fcm&±tf* y h \zmwrrz> z\ t \z ioiMsn 
[0 0 7 8] E7tr=fcti«. mSAi-=to*^$n^2 



50 



- 2 0 

jjfttfimmmom 2 ommz, 2 ©ii^^gg 3 

1> 3 2t, l-Z><D^mVkmm=i-=-yh2 Oil, 2~Z> 
O^3W^ 1 0 6, 1 0 7 t. ^7^33 
i> S»S^7r-f A©§B^3 4, 3 5££^tr. 
[0 0 7 9] 0 7lr^^n-5J:3tr, 3^^106 
il^*S-&f§3 1©77^A1 0 lftS^StlTV* 

m*?^^«§3 2©77-r;u 0 2 b.mmtm^Wi 

3 1 CO^X-fA* 1 0 2ffi<D&mt. yt7-fVU-?3 3 

#*i¥A£ n-5 7 r-r A 3 4\z£r)ftt>tL. z\<D%r-(y 
v-?\immt^m3 2ftt>m®.%mi5%k3 \ ^<d^ 
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^©^©eM^tSKTSfc*©**©-?^. 

ytm-sm 3 1 ©7 r a i o 3 tm&xm'S® 3 2 ©7 
r-f/no4WcDgii(i 7r-rA*3 stciOfTfcn 
m*fsitttii|@n.x-y h2 o«, mwtm&&3 i © 

77-f Al 0 4 i:jliRft*§-e-3§ 3 2©7 7"f Al 0 IRS 

t, tfrf2tii|i3.-y h©»jf^fa^a&ft£r&#§3 it* 

ai o 3Cj|«$ft*. 
[0 0 8 0] Jfc&[ffl£tM:x:i9 h2 Oi, ftn*^ 10 
1 0 6, 1 0 7 ifi, H6KflSLTa^fcSfilC:l3V>T 

ffi v > e, n *> © t i; * -r 7 © *> © t? * « . 

[0 0 8 1] 2#ffltt««»©Vvrn*»©#ftlfc43W-* 
SWftfcftA,i5.fctfA,«. **iaitt»fia=yh2 0<!) 

[0 0 8 2] ^7-fVk-^3 3ll 35dB«kO^ 
fcjffi8c£ — 5 0 d Bck O'hS &J£*f* t £&^ei£fi*t 

[0 0 8 3] mm&7-1VV—5>\~&. 
v 5 — iNlDover, HardingAvenue 64 20 
© I SOWAVE^SA^oJffiJS^f^DML 1-1 
5PIPT-A S/N 10 16TW. 

[0 0 8 4] mUtm^S3 1, 3 2 «, 03 ©AKH 

LTiB^.fcjn^s»^-f y©a^-&s-ea&o, #a* 

#«*«*K¥*fttt*i«3.r:y h 2 0 ©fBtifflfttrt£-3- 

snsisica&^ns. i^*s^«3i, 32©a 
a««te, *n*n««A,*j;^A,ft^rtt. ^cd2ci 

W». JfcRA,*J:tfA 1 tt, ■€-ft-€ f naK3te-S«3 2, 
3 1 ©KttflffcrtK***!*. 30 
[0 0 8 5] a&feMHM§3 1 K#tTtt ; 6fJI'WD 1 
5 1 5 AX-4*fflV>-5Clt*«Tf€r, 3l*?^*g-&S§ 3 2 
Ctl/tatfMD 1 5 5 7AY-46fflW:i^ 
T?#, Alt JDS F I TEL*hSJT&£. 0 6 ©gg 

08©A43«fc^Bir^$tl-5. 04©A43«fctfBCjS£ 

*?iie^sg©tt«»fS: (fom) it, s*fj o . 5©«swr 40 

S. 04©A*5J:^B»r^3nfc»-a-4:ttS*:O, 
JPWD1 5 1 5 AX-4{CMT-5Pfi0jM^i^-B-§§©4''L> 
?&fiteS£jl 5 5 7 nmTW. 
[0 0 8 6] 07 iWi, SftXIi^lg 3 1 ©*£-fc 

a. • 7 0 iKA#3ftsasws^« 

oflMtrtcftftAiOi^ofifll, a*MS-&«fc.fco 
tRWsnx7r-i' /n 0 4j&->£tti-5a«, 7r-f/n 0 

3lCA*atl*«R*»#»3 2©««rt©fe«A,JC 
**n* («oT, att3ftte«3 1 ©#**©) 10 

©«*wu esi*nT7r-f/ti 0 1 izftr^mfj^st 50 
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en. SfiA I O77'fA10 2'xOlOOAM§(i 

eaa*iT7 r-r a 1 0 4c*rr«tt2>^a an*. 

[0 0 8 7] B&X&frSS 2©*|-&{C, • 7 

1 0 1 K*f-f -5&SA. *5<£Z>*A : iiiStt-S A^fs 

#*«flFfi-r* t, a, A^MMtiMesflsttrira 
iibT^r-r/N-i o 3*5tiiT<^, A.m^ass* 
snt7 7-f ai o 4^e.isiai.$n, «tfiA,fc*»t* 

i o 2j&>estuiSft*. 

[0 0 8 8] «oT, £18*^3^^^ 10 7 £S3 
A,ffl#«, K» (3 2) irfejg (3 1) ififg 
3.- y h 2 0 £*V»TJMI3tt. BC3^10 6* 

emT<-5fjirs^s*t 02) tei (3D saw- 
*. o e*«*A,«#tt, a# 

S-&§s3 2$gT3^^^ 1 0 7-vGi££:n-5. 

[0 0 8 9] fotco^fe, sisttt. vi-rn© 
*rfii© 2 ^©iftft^^sm^ftra^Kiitt-r* z. t.& 

[0 0 9 0] G3l«f©a*?^gg«a®«»r04©B, 

m 8 ©b ic^$n^«t 5 \z&f$.ms&7 * ji? t lt» 
u ^nic^tjm^t^icej&r^A, iA,©4»ra©& 

4©A, 08©A) . £*ifcffl£attrrsc:i:ttfcv>. 
[0091] t¥ox. &et»*rsic*3UT«, a%ttu 
&m&-rz>mmizmsT'j>fc< 1 t> i m©aaa*£i; 
a. 

[0092] gtc. jer-fvi^-^tt. MR3Kti#»3 
iffl77-f/no2^e. s»«»cjWRi#&«ga«c©7 

T-f Al 0 3*53*^ 1 0 W*flM» 
KHB©*JfcTSilniSn*^#aW3t»^«3 2®77< 

[0 0 9 3] SteKjzB^fcggtt, @ll:Sflti^t) 

snfc. 0 9c^^n-g.{£ffl$nfc^w*^ (01© 

fit, 2 0©^Afc±OtBi. 3"3©2 3SFfcJtt3teWI 
«6t, 4-3©Bj^MS!g§5' ta>6J!tt>TV»fc. 

[0 0 9 4] WIC, 6TwSft*«MSnftiS»tt. 
H7KHUT5fi'<fc»«lC*»tS*»WKJ:-S3"3©2 
77f6]ttl«ili§§T^ofco 5 ' t?^bfc©«, S»5!3t7 
T<A*©— »0«g4>'5al/- h-T-5 4 0©Bj^S 
fi[ffl*n&iiU8ag«, JDS FITELft 

»©tfMA5T»t). a«o©^*, ^neM*sg 

«-^tl^tl2 7 dB©«g£££tf-S«k5fcPS8$nfc. 
[0 0 9 5] 4>Wffie^lBeStlfc3tiiiJil§6©#A73 
I I*i<fctf I I ITfSK^^nfcl 5 3 3 nmi 15 5 6 
nm©»tST?2 0©^F|SUCglRTS«#©A7-«, - 
1 4 d BmT^ofc. 
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[0 0 9 6] Ml OS, 2 6 ©ffl#«# 

(dxh7 h)i>&mm.hTisK>. mm\z. jiihcdanri 

0 3 OA W-f>7l/-A) iMS 9 7 0 1 B 0t:x- 

fcHJSftfcX"^ A- 5 :7°iC <fcoTf#£>ft 

[0 0 9 7] 0. 5 nm^TaiJ^^nfc^f^/^H: 
te, 1 5 3 3nmOTC»LTI12 4. 2 d BT$> D , 

1 5 5 6 nmffi§»bTIJ2 8 dBTSofc. 10 
[0 0 9 8] fo<D±T<DA7*-5r\Z*iVX%k&m3kft 

%i<Dnmmt>ntz. -mommmizM^T. 2. sg 

e?» h/S>T^P£ft& 1 5 3 3 nm«^»C^-r-5€ji 
*»©BER*»WJ£3ft;fc. lfcjrcSft, zz. 

T?yttfc£»*SBER#*lfrr*#»©2#fatt*fi« 
Pfl©tt& (dB*© liftoT^ft^ft, 27dBiD 
«^MSfltt'^bT«B E R*« 1 0" 1 1 J; D«V»£ i*i 

[0 0 9 9] JB2©»»KJ:*2#fcltt3fciMH«©»J© 20 

«R3t»^«3 1' .3 2' ©«UBKJ:D. froA,* 

n^^^ 1 0 6«A,fS^fflT<*e3IISl-fe^>h 
Ic, 0 7*A,fll^3&tfflT<*e3U« 

[oioo] ai 2(r±n«, miBAicitifllfcSftfc 

2*[SHt«MB»OJB3 0«ric»4, 4 0©^-&ggl2 30 
1, 122, 123, 124 l-ZHD&Jjfa&WUZ- 
— y h2 0<h, 2~3<D%U^>7 5' 106, 1 0 7 t, g 
SjSft^Tl'ANDfflWM 2 5, 12 6, 12 7, 128 

[0 10 1] 01 2(C^$n-5«fc5Jr. 3^^10 6 
«, 8ft!i£4gl 2 l©7yfAl 0 3KflSllSn*. 

mftm&m 121077^101 ts#?«e-&s§ 1 2 2 

©77-fAl 0 2W©Sl8!l(t 7 7^1 2 5K£oT 
fffcns, Sftftg^Sl 2 1077-fAl 0 2 £j§#?ifg 40 
^Sl 2 4©77-f/U 0 1 ffl©Jgi|ft«:, 77</H2 
8 KioTfTtoftS. m77f^tttgi|@^.- y h 2 0 «, 31 

<D3.~y hVWifcJjfaWm&lg^ 1 2 2*»&»&i6£ > 

gg 1 2 4 ^©7jfSn?$>3 =k 5 IC, jl^-&Sg 1 2 2 ©7 
r-rm 0 3 £jM#?*g-&Sg 1 2 4C77^1 0 3miZ 

mtfoztiz. m&m&&i 2 2©7 7-fA*i 0 1 

1 2 3 07 7'fA'l 0 2 m®»tttiU 7 7-frt 1 

2 6 dJcoTfrfrftS. jl^-&§gl 2 4©77"fA*l 
0 2 i»*?IB-g*l 2 3©7;j"fAl 0 1 «©&&«;, 
77-f A*l 2 7fc.fcoTfrtoft*. 3**^1 50 



0 7 «, jgft&^gg 1 23077^103 CftttSn 
•5. 

[0 10 2] m*(fttt«Ml3.r:y h2 0*J:^*3*^ 
^ 1 0 6, 1 0 711 B6*«fctfH7fcWUTi£'<fcg 

etc*5 ^-r&ffl s nfc © t m c 9 -r 7© t> ©t& ^ . 
[0103] 2#fattft«#©v»mifc©:#fliK:i3W-* 

■MPiftfiA, * «fctf A, «, *7jr6]tt«^3.- -y h 2 0 © 



[0104] mu&\ 



121, 122, 123, 12 



4«, 3O©7i'tZ-7 7'fA'10 1 1 10 2, 10 
3T«#aft*»«fc43»SH3©AfcHLT&^fcai 

*s#t*-r:/©»syfre*"T?as. r©^§g«, #» 

ia#«©^fe < £ *>— « t«-SW»«©^3ft < t 
ttiWJjfa&mm^-v h 2 0 ©»S#*rtfc#*n* 

«t5»cas?$nfe*>©tf»5. jg-s-ggi 2 i*5<fctf i 2 

3tt, ffiSfcft«©*>©Tr*0, 2 2*J:tf 1 

2 4fc£fcffl51::*B#©&©Ta&-2>. jUUt^ffl 2 
1, 12 3©Sig^«c«, «fiA,«#tf. il^-g-gg 
12 1, 12 3 ©Sa§«^«Jg(C, il^^gg 12 2, 
1 2 40lI««i:0*-A-7y7*4Mn3i:ttS 
V>. JftfiA.tt. a«JS-&«1 2 2, 1 2 4©SM*« 

ic^rsn, &sa, f*aft&&sg 121, 123 <DRm 
mmz-stax*. 

[0105] vt-ox, BUcjSSftSiSfc. «sfcffi« 
©*>©Tr***s^»tt, £ft5**ifA3ft*#:/Uy5? 
»«4»irm^©2^©eito6riaiK»LT*#atWKE«a 

ft, 1 2 2, 1 2 411 **fttt*«3.= ?> 

h2 0©2t3©«fSB«*tS5«aft*3t^ , Uyi?©]H«* 
S^KS-a-gll 2 1, 1 2 3«. fiu8fl[&©8tt© 
&»©3*^*jW»l*;*ft.63te:/y y5?©l«6fi» 

[0106] 09*.«, Sftffi^** 121, 123l:ib 
Tte, trJI/WD 1 5 1 5AY-A3£MV>-&££*<T 
9K«S^-i»l 2 2, 1 2 41:«bTH tfJWD 
15 1 5 AX- A 3 SfV»SIiiJ«Tt, -£-©M#ttJ 
DS FITELtffltW. tfMD15 15AY 
-A3 1t^ViT«K»-IS^3ft, *-©x<^ 
BI4©A*«t^04©BK^SftTV>S. tf MD 1 
5 1 5AX-A3I1 T^-feX • V y 4 A©«C«r^ViT 
tiiSAlCJ: D ^$ftfc^ 2 ojtit (BKMKH LTK 
C^fc ; Ef;H 5 1 5 AX- 4 ii\tmfr\zmuz>f£\7 

tf, M^-rSX^^ h;M$ttttH8©A, 0 8©BIC^ 
$ft-5. ffiJBSftfc^^tt*^, ttO. 5©14tgm^C 
(FOM) £*-r&„ 

[0107] 012 K±n«. 3M*?iS-&^ 1 2 1 ©»•& 

lite, a«»-&«#*rt©ftSA,fc*tt*7*-tr;* • 

7r-f/tl 0 3C»t*AAflf#77'f^l 0 l^M 
^ft, «*A,lC*»t*7T-f/11 0 2K*#f*A*fll 
§117 7^1 0 31C^LTS»3ft-5o 
[0 10 8] SKiB^Sgl 2 2 ©»£•!;:«, il^-&§§ 
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f&fc&si-rojfcgA, \z£>\iz>7y-\zx • yy^n 1 0 2 \z 
s*"r*A*«#tt 7 T-rm o 3^£#tsn, sesa, 
KJsttS^r-f ai o llc^AM^IJ^r-f^i 

[0 10 9] »ft*S£-3gl 2 3 ilWi^^-gg 

^^©jgftA, iz&tf&Tp-kx - y r -in i o i k 

^w-^r-YAi o 3\zM-?z>AtimmzyT'fni o 
2-vsit^ns. 

[0 110] IKtH^fil 2 4©»£-K«, ilK^Sg 10 
#«*V©«SA, C&ttST^-feX • 77^1 0 3IC 

.KisWS^y-fAi o 3 fcfcfrs A7j«^«> 7r< 
a*i o l'vssns. 

[0 111] 3*** 1 0 6&»«£3£lftfti50A,« 

a^M-g-ggi 2 i t^oTitsn, aft&s-ggi 

2 2 fcioTEJJSn, h 2 0 t«fc 

oTifiii^n, jfcv»-ca#ns^« i 2 4irioTRit$ 
nx, sftie^Ki 2 3mT3^? 1 0 7^it?> 

tt-5. 20 
[0 112] £31^?, a*** 1 0 7^«A,f| 

•st«, i^ti^si 2 3«c«tDs*r$n. aftnaiBi 
JiNBsn, x.\>>~zm$im-$&i 2 4iz£Vfcm-ztiT, 

P*** 1 0 6*^IT1«»^«1 2 1 KioTKIf 

[0113] t^T. ;:©*§£•*>*&, mmmmit, v> 

[0114] m**»c*w-*«^tt, 2&\mi&mm$n*i 30 
-z j tn?n2®<Dfcm.t2[s\<Dfc%&3 i \-t2 > . 

R*©#&fctt, -tft-^niKJ 0 . 5dBiO. 7dB) 

a«»-&»©aiiE»K*»*2:oj: 
[0115] mim&m\£, esmfroaasfc, i4© 

B « £1*0 8 © B \Zm2 n«»$t«ljB 7 -f^tl 
T3MHlU £niC £ fc9ffl#£#lr£8rr-5A 1 :}3J;tf a, 

^ftb (04 OA, 08 ©A) . B«8iMH ZL 

[0116] fci, 2-zxDmwjfaizM-rzmtiim'ir 
mottfommmvmz, &fcMjj$}iz£>\iz>&f&wctii$ : 
«*r*«j^*ic#-r *#©»»«*>&< <t *> 2 0^ 

[0117] 2^itmmm<Dmmmmt, mz&i£L 
t*o, su© 7 <«#©«« 



) #5a¥8- 2 6 5 2 7 2 
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#3*** 1 0 6, 1 0 7 K:«t*3t©*0#*«»i!»S 

[0 1 18] ±E©if«»tt. *MW§*%3***EJ: 
0HF*7r-f AKftlMiSn. ^"©=l****<tfll2m^© 

/f7-©^¥*esiL^*^, ^oxw^s^ic^-rs 
*n£*tt*teffl©#&fc4*ic#«-&Tra<5 m 

ta=j***F«q© 2 o©7 r-f /ieai©*£ffc«K:J:*^ 

[0119] ±f2©ea«, ^+ >*;H3fc t)-28d 
B*TM'>t5AM§TrAh$n, it"fl§g©^Fiafn 

&ftT-?<DM*:#m&mffl-rz>rzib\zttj&-r2>#m&m 

^L, Cl©J:5ft:»3tfcav»Tft3fe*n&A|NSft«^© 
3 2 d BTi&ofc. 
[0 12 0] lOCD^fMr^T, *»«8g*»3t3*** 
1 0 6, 1 0 7£IH8§L7cS;3;T, tf-&£2gfS£;ftKtt 

4 dBOMgt&ofc 

[0 12 1] 01 3»£«, 77^1* (01 2\Zitm 
^©) ftX^* h;l> • T-fy^-tfiZttVTftVZfaz®. 
jg^^-S-Sg l 2 l ©7y-f A* 10 3 £jgiR*§-&8§ 1 2 3 

©7r-<y\*i o 3 tfrt><DmJ]m^o>7>'<>7 
n-s. 

[0 12 2] ^©^StlJ, ^^ttS^©^^«C^#ft 

[0 12 3] iOCill #»-&K*V»-C«l^«i#:»C 
«k -5^©^^:7S:^gHc J: K) 3 * * * ^(DKMtfWtE 

■?z>m&\z> 2-3©*'f^ r ©aK»^«©aa»«iBi© 

fc< i&2iii©ilia£^tJiv>5**K:«fc5fc©<hji,fa 

£n&©*fl=TTrHU n***(C*3ViT^lC 

cz>\zizmzm\,\ 

[0124] a«ie^«*«ffl-r*»^-Tr» wfcSsvvE 

»*©3***ftfflV»T%>4 0 dB©3p]#**f*fll*B 
[0 12 5] _hfECDgg 01lcHbT^fc%> 

io 1 2 6i mm2titzytmm$§6\t, mi2izmvx 
m^tcMmiz*$rtz>*&mi l z£2> 3 1?© 2 7jftttti'ig2§ 

[0 12 7] M«^5' **^*V?n2 7dB©aSSt 
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[0 12 8] <fWffi«KS«3 tlJtmm® 6 <DAJ] I I 
:feettf I I I <D&*-r?Wl£2tlt£ 1535 rim £155 
5 nm©}&gT2 0©#fflKeiirr5fi#©/17-«, 

-^n^n- 1 3 d Bmt$ofc. 

[0 12 9] H14H, 2^tt*««*»&©a*«^ 

7^5WtfKJ:D-*n-£ftffi«I I *5=tZJC i i nz 

fc. 10 

[0 13 0] 0. 5nm#*lroV»T«36Snfc«^/ 
JlWtfctt. 1 5 3 5 nmflff:*fLTiJ»26. 7dB 
1 5 5 5 nm^t;»LTTO25. 5dBT 

[0 13 1] SKSB3O»l8fcJ:S2*0ltt3t*«»© 
»J©*3E0«tt. ig#li^-&g§ 12 2', 124' ©ili&?& 
*J&»**A, ®#?i(S'&S§ 12 1', 123'® 

ffl»#***ifcS A, jUR^Sf 12 1'. 12 

3 ' <Dm&mmww.\zm$im&® 122', 124'© 
aia#«to*- /t-5y^*isf, 20 

12 1'. 123' ©EitWWfc^Sn. jfctPjfc 
fiA, jWMUS-&# 12 2'. 124' ©s»#*K-sr 

sn*j:5fcjBKsnfc/o*aR»^«i 21'. 12 
2', 1 2 3' *5«ttfi 2 4' <D®.m\z£.K)mwwm* 

<fcEf*z:£fc.J:0, *^A,*3i^A,m#©eiR*|fiJ 
©HB*©E1EK.kij (SP%, ^3*^ 1 0 6£A,{f 

0 7 s a , m#*»WT < ztemm'ttf* > h \zmw?rz> 

[0 13 2] #»8fc«fc*2#6lttit««fc2#|*Itt» 30 

om-^©e2iir®-g-$ti^ fe©i bxtsai^nfe. 

[0 13 3] L*>U I^US@*3J:^->7.^A«, WD 

[0134] £©«£-, «iafK*»ft*ftKfi8sn 

[0 13 5] JglC, Sft«£«0f£1!g&ft (FOM) 

[0 13 6] B3©AfcHUT«'<&*Rfi»»'M»e 

#ft#8t, ffioT. ttflgjgft (figure of m 
e r i t) (FOM) <DlE#tZlKW&&t£r&ZL tS 
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-5. 

[0 1 3 7] HI 5lC^Stl-5J:5tC, 

OL--yh2 0«, lO©x;Hfr>AT K-y$nfetl»l 
7 -in (a c i v e fiber) i, HtlK^ 

^4?>y • tf2 5 l^OJtJ'fVl'-^ 

fi!i©iiifeggA^i'E©$n, ^2©^T-f VI/- ^2 8 

[0 13 8] »]©2BK«K*V»Ttt, 2 gi«B 

»-?.*<. £©*-&. z.^mmmty^^u^y^m^ 

H ('SU ©ft 7 -f V l/-^^20CDgOPIlr#ft 

[0 13 9] ±E©a*LV»<f«IC*V»T«» 

if 2 5*rFJE©»**«F-3»F#F^-r ^©U— !f 

^ttiifcg: A p = 9 8 0 nm 

«^ta^/t , 7- : P„ = 6 5mW 

#|B u r 1 ington. North Avenue 
3 7©LASERTRONl£ e fct>8Jjfi£n-5. 
[0 14 0] *0jT?tt, ^-f *n-f?/*18£*2 6«, 
9 8 0 nmT$gf«^ 1530-1560 nm©^-— 

t-H • 77<;«^ao, ffi3tt:tot»<o. 2 
d B «fc D /h$^m^/t-7-$J$offll^7 r -f 
(mel ted— fibercoupler) TaS5><5„ 
[0 14 1] ±IE^-f :/©y-f y^-S-ggte, A 
»t?$>0, 09*.tt, *a^U-5>KWG 1 em Bu 
rnie, Baymeadow Dr i veCGOUL 
D^t<Dyty7-(^9mmz^f), S»evon« 
Torquay, Wo odland Road©SIF 

AMa©^7 7-f rt&mmz£-DTMt<nmj&t<tiT 

[0 1 4 2] ft7-f Vl/-^2 7 43 c fctf2 8 «, 3 5d 
B «fc K> Jz&UMmt - 5 0 d B J; 0 fiV»R»**Hr&, 
ej£«^©<Bft£«?fciiW&*-r -?<r)%74 V U-^T 
£•5. m&TZiT^VV— IteiSOWAVEtt 
OtfMDL I - 1 5 P I PT-A S/N 101 
6T&3. 

[0143] ±ie©ia^ti*@#itt, iE*©»fe*ffr (± 

T— 2 0 d BmlZ#J&-?Z>&JjtfHT- 2 3d BmO/t7 
SJ^fl=T©^th^/1'7-(aSs<Jl 1 dBT?$S. 

[0144] ±E^-f ^©iaiiiiiMi«ir*»t*a*uv» 

fUJEWC^Tte, ##©fc©*5C{Cgffl$n^©rt§ 
*^T*XTS*«jan^aiMA© 1 9 9 4¥4fll4B 
#©-Y^U7BH**Fa«JBM I 9 4 A 0 0 0 7 1 2§ 
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[0 14 5] «ffi3n&7r^ A<D&f8L&&TSyt¥m<$ 



7r-f^ Al.O, GeO, L 
wt* (molS) wtX (molX) wtX 
A 4 (2.6) 18 (11.4) 1 

wt=374>Otfk«l© (¥*$) fe>h 

mo 1 % = ^7^<DWtitm<D =^)V • A— t>h 10 

NA=Bin$: (n l'-n2') "• 

A c =j£ff}fcfi (LP 1 lj£$r) 

m^cD^wa, M^mm^mmm. (sem-bs) 
sft*sK2 o o um&mntz.mm&±<D 1 3 0 o^g 

Tfiffcftfc. 

[0 14 7] ±IB7r-TA«, S^^T-trtT^^^ 

[0 14 8] H-/t> h t Hy^7 - 7 A©7 r -f ^ 20 
• U7<DS i O, -7 h U 5; ^X'sC^^ttMlS'f 

[0 14 9] 7r<no7^©Ill:9A, T;U3± 

><Dm&Mi m^^-^yif (dopi 

ng-in-solut ion) J fk\Z <fcoT#?>ft> 

[0 15 0] Mf2 IWH-tf^j felcov^TCDEfc 
SffrffflK^Tte, ##CDfc*#;£lCgffl3ft 30 

3*H#frSg5, 2 8 2, 0 7 9^IClHit^WT?t 

[0151] ifcizm^tzmm-wz. mmvr^nz 4 

teiftl 2mCDft£T?&ofc. 

[0152] ±m7r-irto&m\z£.K). muzfc&iz 
an^>z.<Dyr^ ntfg.-tzw-mis.w&ti - ~7 \z <fc o t 

*^CD<^**^#?,nifc^. Al/Ge^7©7r-fn 

[0 15 3] iiigrL-^ h©«8ffitttCOViT<D^lESff 40 
o T® 5 ft «fc tf^CD^ & £ C 2> ft® 

\Z. \j]\Z#\tZ>mm=L~v Mi, a^L<«A73A'7 
-©5%Sti;59 5/5C5ttl*^M*-r ; 5 7'* 
t-h'15 1 ^m.*>tlZ>ttffitt$:ft^-Jjfafli%!&® 1 
5 0 i$t<a9 9/l (DftrnVc^n-DWi 2 © 

7jf6ltt^§§l 5 2^'ii*iax«y h©a73(rsir#fi 
U i^© 1 %^<7^f A^§7t hy-f H 1 

5 3\zmm2ntz. 

[0154] m®ttjjfa%i<D%ii&mz, mz-ix. Mm* 

)V7*)V— yftiS a n Jose. Lundy Av 50 
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TfEcDg2Kgi®3ft3. 
[0 14 6] 

2 

a.O, Er.Oj NA A c 

(mol%) wtS (mol%) nra 

(0.2) 0. 2 (0.03) 0.219 911 

e. 1 8 8 5©i7-TEK DYNAMICStt*^ 

[0 155] 7tby-ft-K151, 15 3©!^ 

-5. 

[0156] j:cD«j*ta, mm^-y hommfe tcov> 

TcD^cDHlfi^pJtgtrb. ^og;fc$ft£££gecD 
WmZ-pjmiZ-TZ,. L-t^U ±fBCD2 770]ttCD^»C*5 

utffiffl^nssen zin«2-DCD7j(oiicgjK-r^m 

n IZ-O V >T CD® * CD «$g « jf & L & V ». 
[0 15 7] 2 0<D7j[6]K43tf3igi!ig§Klirr S^Affl 

^/i>7-cD^B#cD^s*^icfT5 £ *imz-$-z> e 
wcDfcje>, 01 6ic^$ns«ifi*^ffl$nfc. 

[0 15 8] ttf2Hir^$n«.J:^^, 015CD^P^ 

^ i 5 4iz*k2tiz>itag&i^m&ftrcU^y£mm=i-=- 
v v zstsftizm^frf-iyv 2 jjft&ytmmm 6 a*. 

aSt<(J9 2/8<D#Htfc (separat ion 
ratio) T27jf»H4ie'o-§gl 5 5*5J;tf 1 5 6 ffl\Z 
MSn, afe/jN^^A"7- (2%) £jg.£ijg£-3gcD 
W7jd^^ffl7^ hy-C-t- h* 1 5 7, 1 5 8, 1 5 

9 , 160 cd&* izmimzn&o 

[0 15 9] jg^7jf6ltt^i§«. ±f2CDi|S§ 
7-TEK DYNAM I C SttfC^OffilS^ft-SHifl? 

[0 16 0] 01 6<D0®lC^$n-5=J;5l^ Tjfattifg 

dcDiplC, i&§£-g§i 5 sicA^sftsA.gEfifi-si- 
^KfenT, tEfrtt^mts) **, mmm6iz&mz 
nfcm^j#-h (9 8%) t7* hy-c f i 5 sic 
Sf«an/tw*j|?-h (2%) raicifEtfctfWi&n, 
i^^tc, 1 5 ejcATj^n^i^CA.&sm^ 
a, iHj^ic^^nittn7j^- h (9 8%) t^^Fy 

-f H 1 5 9lCgE^^nfcUl^^-h (2%) p^tc^j- 

[0161] ^n*^ mm&\zAt>isnz>\,fcm<Dyt 
/iy-m<D7* vy^*- h 1 5 8-ecDatei, ttii§g 
^f.w^^n^A.&ficD^^— (ico^^- hy^r a-— 

K 1 5 9TCDSiJ^i:$:oItgl'b. dtttrJ: 0 
3ttf^r>*;l'CD«liMttlC-3V^TCD^^f»$5*t# > R 
C77)£T. 7* h^-f*— H 1 6 0*5J;^1 5 7 »C*5lt 
^Affi^^/i^-^HirfeViT^d^fc^eS-r-sm^ 

cD&s a , -c^-n^nfite ^ ft*. 

[0162] -tft-?ft0^tttS-§«0»* tfctt. 



( 14 ) 
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* n t u < #aFrti iciiitsgg k# l- t $ tfc&we 

h* 1 5 7 , 1 5 9 \Z*<Dmmz3Eftl2./-% 7 L#£ 

[0 16 3] E^Kfitt 4f t >^;kz)«#i: 1 
5 3 3 nmi3J:^l 5 5 6 nm<£>jft^cDjgg A, £<ktf 10 

(FOM) *Jf-3^t*<S*bVi. 

[0 164] 10nmJ;0^Vi-0. 5dBT©fi© 

v»tt«jt»c (fom) *js*sn*cicft*. 

[0 16 5] fcT, #389!©— 4*«K.fcfttt. 2-^^ 

[0166] ^<D-mmmiz^x. *smtt* ^ 
ishc*w*^+ >*)vifiz.<D?-* >*)m\zjEftfs.ftm 

*K*#LT'b»lib»S. 30 
[0 1 6 7] fiEoT, 4*«t*V»T, rtiSS 
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^SJIij&fiWofc. 40 
[0 16 8] Wfc. £©££«;. — &l4lCatr4Ht9;A* 

m i; >^TaiR3tie«-»K*»*K»* J:«ea 

[0M©flMlfcSii5§] 

[0 1] *^^ e k^2^[fiH4eiH^ : &^-rSTa&^. 
[0 2] *«W»CJ:*«fc*#^-*-r >?-7i-X • =l 

[0 3] Ate, 2 *|«Itti»B«IC*V»T«ffl 3 n*«« 

tts»»^»*iS-rHTr**. Bte, ttrfSii^ttsw^ so 



[04] A*3j:DtBte. &i<D?'{'7<Dm&.&5;&tm& 
&<D2tt<DT?-tx • 77-r A*ra©esisnfe«#©x 

[05] 4MnatlfK:J:*2*r^tt>fe«MS«S^"riaT» 
-5. 

[0 6] mmA\z&r)&mznft2jjfa&ytmm®ttxk 

•T0t?a&-5. 

[0 7 ] *my}<o-mnM\zis\-fz> 2 ^isnsttjass* 
^rpiW0-e$.s. 

[0 8] A*5J;tfBte. 82©*^ 

m<D2tt<D7?-tx • 77-r nm<D^stm^<D^^if h 

[09] *&m<D-nmm$:^tsfcmu$:^-rm-v$> 
■5. 

[010] H9lC*W*eS6»Kl*W*2^tt^it« 

g§o2^©m^ir*3tt^a^-^nfcm^<^ h;n&^ 
[011] 09cfe^se3i«sc^tj-sti®3gra©MS! 

tCJ&USBER (h'7h-l5--|/-h) Sr^-T^? 
[012] *«E©82©£;««fc;fettS2#Gltt3tt*B 



[013] 3teA*«**«#ffiLfcV*«£fc*W-*2#l*l 
•tt7tifiHS§cD2o©m^lC*5lt^S!lSX^^ h;l/©Sfc 

[014] 3teA*it«»©#«£^*»&fc*w-s2#tfi 

tt^J#©S§cD2 0<Dm^|-*^-5a!l^X^^ WU©S;fc 
t)^-ry77tfa&5. 

[015] *&me>2jj\is}&m<m&iz$>\,*xmm-z&2> 
[016] 2j]fatfiytmmfflztt-rz>m.&&j:zfifflw>> 

X^A€r^-r07?a&-5. 
[flMt©S»9i] 

1 a. 1 b 1^— tfmmm 

2 A, 2B §<fM 

3 Zf—X? 

4 iiiRifg^Si 

5 ^£0^ 

6 2 #|*M£3fciMH« 

7 ^SE-W-^ilS 

8 Wtktti& (7* VP**- K) 

9 «^ttif@g§ 

I 0 /VfOy hOgS 

I I %;mu—*f • IS -y^ 

1 2 f^0S& 

1 3 mmnamu— y 5 

14 T y A - y x > ^K^flKMgg 

2 0 %.jjfi>}&mm=L-v h 

2 1 &EUBfttt£-gg 



( 15 ) 



27 

2 4 7r-fM 

2 5 • i^-if 
2 6 ^-r*n-r 

2 7 ft7-f Vl^-* 

2 8 ^2 0t7-rVl/-^ 



3 1 
3 2 
3 3 
3 4 
3 5 
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